Abstract
Introduction
Computer technologies are very dynamic; they are constantly and rapidly evolving. They have become so ubiquitous in all aspects of life. It becomes challenging to think of a context that hasn't been transformed by computing technologies. Information technologies improve productivity in the workplace, help people connect and interact, and provides a medium for leisure and entertainment. The pervasiveness of many types of technologies makes their affordances predictable even to the unfamiliar user [1, 2] . For example almost every software package, website, or information system artifact relies on a standardized graphical user interface with the same input/output device peripherals such as a pointing device, a keypad, or a touch screen. However, recent advancements in Information Technology research resulted in the development of unconventional artifacts, devices, and software packages that are nontraditional in nature; such as augmented and virtual reality artifacts, simulators, and robots. These emerging technologies are being introduced to address a variety of purposes such as improving scientific collaboration, entertainment, and care for the elderly [2, 3] . It is thus imperative to assess our epistemology of user acceptance of technology and assess whether or not we can extend our theories to the realm of such unconventional artifacts.
Technology acceptance has been the holy grail of Information System (IS) research for decades. Several theories have been developed to explain and predict user acceptance of technologies, in a variety of contexts, such as TAM [4] , UTAUT [5] , ExpectationConfirmation Theories [6] , Task-Technology Fit [7, 8] , Innovation Diffusion Theory [9, 10] , and others. In most of these models, Behavioural Intention (BI) to use an artifact is widely operationalized as a dependent variable, and established as an important predictor of actual use, having roots in the Theory of Reasoned Action [11] .
Technologies are generally categorized as either utilitarian in nature if they provide a productive outcome, or they are categorized as hedonic if they provide self-fulfilling values and experience to their users [12] . Many technologies are dual-purposed exhibiting a mixed utilitarian and hedonic nature. Extrinsic motivators to adopt a technology such as the users' perception of the artifact's usefulness have been extensively researched. Intrinsic motivators, on the other hand, have generally received less attention [12, 13] , and are concerned with the users affective desire to use an artifact for no other outcome than its use per se [14] . For example, a recent meta-analysis by Wu and Lu [15] revealed that extrinsic motivator constructs have been studied at least three times as much as their intrinsic counterparts, and while extrinsic motivators are more valuable for utilitarian system studies, the study of intrinsic motivators is crucial for hedonic systems as well as dual-purposed systems. Perceived Enjoyment (PE) is regarded as the most
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The above discussion thus motivates this research endeavour with the following two overarching objectives: 1. Aggregate the findings regarding the effect size of PE of technology on the users' BI to use it across the literature. 2. Investigate how this effect of PE on BI is influenced by the conventionality of the technology.
To address these questions we conducted a metaanalytic review of the literature to cumulate research findings across empirical studies [19, 20] . While the assessment and effects of intrinsic motivators, including PE, has been investigated in a recent metaanalysis [15] , the studies included in that meta-analysis were limited to conventional technologies and software applications. Additionally, it covered a time range where research on unconventional technologies was still embryonic, and the emergence of cutting-edge novel and unconventional technologies was just beginning to blossom. Our objective thus is to include unconventional technology artifacts and to move beyond purely focusing on software artifacts to include unconventional hardware devices as well. To the best of our knowledge, there is no published research that includes such unconventional artifacts or makes this important conventionality distinction.
This investigation provides an indication regarding the appropriateness of extending our theories and models to emerging unconventional technologies, such as virtual reality, augmented reality, and robot technologies. Additionally, it sheds some light on the value and utility of assessing intrinsic motivation in the domain of technology adoption across utilitarian and hedonic contexts. This paper is organized as follows: we discuss the theoretical underpinnings that shape our proposed research framework in the next section; this is followed by a description of the methodology and the criteria used for sampling studies in section three; a discussion of the statistical synthesis and results in section four; the conclusions and implications for research and practice in section five; and finally, the limitations of the study and suggestions for future research are laid out in the last section.
Theoretical background and research model
In this investigation, we focus on the constructs of Perceived Enjoyment (PE), Behavioural Intention (BI), and Technology Conventionality (TC). The first two constructs are defined in the literature, while TC is not (Table 1 provides a summary of definitions). MerriamWebster defines unconventional as "very different from the things that are used or accepted by most people, not traditional, or usual.", and defines conventional as "common, ordinary, and of a kind that has been around for a long time and is considered to be usual or typical". We herein define TC as "the extent to which a technology conforms to standard humancomputer interfaces, traditional hardware designs, and typical technology affordances". For example, many virtual reality artifacts are unconventional because: they rely on innovative user interfaces (e.g., natural movements and mobility, gestures, and spoken commands instead of controllers and input peripherals); they have untraditional hardware designs (e.g., wearable headsets and sensors instead of standard displays); and atypical affordances (e.g., truly immersive user experiences).
The TC construct should not be confused with the construct of Familiarity [21, 22] which relates to the users' understanding and previous interaction with a technology. For example, technologies in the contexts of e-commerce, Internet and websites, e-banking, traditional online gaming, software packages, Given that some unconventional technologies are primarily hedonic [23, 24] (e.g., conversation robots), primarily utilitarian [3, 25, 26] (e.g., augmented meeting roundtable), or dual purposed [27, 28] (e.g., virtual golf simulator), all these contexts are included in this investigation.
Motivation theory [29, 30] states that individuals are in constant active pursuit of satisfying various needs, and initiate behaviours to meet those needs. Motivation has been established by Self Determination Theory [31] as containing extrinsic and intrinsic components. Intrinsic motivation refers to an individual's incentive to initiate behaviour for its own merit because the experience satisfies some need [29] such as the need to enjoy and have fun. In IS, intrinsic motivation has been predominantly operationalized as PE [15] and has been shown to be predictive of individuals' BI to use a technology [14, 15, 28] . Thus we hypothesize that:
H1: Higher Perceived Enjoyment will positively influence Behavioural Intention to use a technology
Conventional technologies are by definition ubiquitous and mature [2] , and thus for each given artifact it is safe to assume that there is at least one alternative artifact. For example several software packages perform the same functions, numerous websites provide information about a specific domain, multiple gaming consoles provide equivalent gaming experiences, and multiple online marketplaces provide very similar shopping experiences. Peripherals and input devices such as keyboards, mice, and touchscreens have not changed much in the past decade, and are standard across IS paradigms (e.g., laptops, medical equipment, tablets, mobiles, gaming consoles) and across brands competing in a specific domain (e.g., Windows PC, Apple Mac). With the availability of alternatives users can be more selective, thus in this context PE is expected to have a more profound effect on BI. On the other hand, unconventional technologies are still emerging and immature with limited pragmatic alternatives (e.g., surgical operation/aircraft simulators for students). Thus, it is expected that the effect of PE is less profound in the context of unconventional technologies and thus we propose the following: P1: Technology conventionality will moderate the relation between PE and BI such that this relation will be stronger for conventional technologies compared to non-conventional ones. 
Methodology
To test our research model and assess the strength of the effects, we conducted a meta-analysis of quantitative studies focusing on the constructs of interest. A meta-analysis is a particular form of a systematic literature review that focuses primarily on aggregating research findings across quantitative studies by applying statistical methods, following a deductive positivist approach [19, 20] . We thus examined the technology acceptance literature in various relevant fields (e.g., IS, Marketing, Computer Science, Software and Applications, Information and Communication Technology, E-Commerce) for published research that includes any variation of our constructs of interest. Keywords, such as "Enjoyment and Intention", were utilized in online databases (e.g., Google Scholar, ProQuest, WebofScience) to find the constructs of interest in the extant and nascent literature. The authors have used personal judgement to assess the technologies examined in published research and code them into either the conventional or the unconventional category following the TC definition outlined above. A technology was categorized as
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Figure 1: Proposed Research Model
unconventional if it was novel and out of the ordinary, if it was wearable, simulates a virtual reality for the user, augments reality by overlaying information to the user, utilizes artificial intelligence to autonomously interact with the user, or a combination thereof. The coding was performed independently, and the authors were in full agreement. While there is has been a surge of commercially available unconventional technologies in recent years [32] , research investigating the acceptance of such unconventional technologies has a long history [33] . However, the rapid advancement in information technology and continuous innovations in processing and storage capabilities renders early prototypes used for studies obsolete, as they have far different affordances than their current mature and commercially available counterparts (e.g., VR devices in the 1980's occupied large rooms and the displays were monochromatic [33] offering a far less immersive experience), thus we limited our search to the period from 1990 to 2015. Bibliographies of existing work and bibliographic databases were utilized for backward and forward citations to find relevant studies. To reduce the effect of the file-drawer problem and publishing bias towards significant results in academic journals, proceedings of conferences in relevant domains (e.g., ICIS, AMCIS, HICSS, ECIS) and academic dissertations were also considered.
Studies were considered in our investigation on a case by case basis after carefully assessing the definitions and items used to measure the construct in question. We examined the items and measures of constructs that were suspect to be variations in the labeling/naming of our constructs of interests. For example Cyr et al. [17] examined the antecedents of eloyalty in an electronic commerce environment and used the conventional items of BI to measure the intention of users to use the website and shop again which they appropriately defined as e-Loyalty in their context, and thus it was included in our investigation. Similarly, Talal and Dennis [34] examined Continuance Intention which had an identical definition and measured by the same items, and thus the study was also included. On the other hand, studies that examined the relationship between PE and Attitude towards the artifact or Actual Use were excluded [35] [36] [37] [38] .
Overall, a total of 23 studies in 18 publications were included in our investigation (Table 2 provides a quick summary of the included studies). We hoped to achieve a balance between the conventional and unconventional technologies in terms of the studies selected and the number of participants included in those studies, but this proved difficult given the recency and high costs associated with unconventional technologies' research. While this can be a limitation, the meta-analytic procedure utilizing correlations effect size frees studies from sample size considerations and is appropriate in our context to study the relationship between two constructs [19] .
The meta-analytic procedures used to aggregate the effect size (correlation coefficient) followed the Hunter and Schmidt approach [19, 39] . For studies in which the correlation coefficients were not reported other statistical data were used to calculate it such as t-tests using online tools [14, 23, 40] . However, 6 studies in 5 publications were excluded because they did not provide sufficient information to calculate the correlation coefficient [38, [41] [42] [43] [44] . The meta-analytic procedures used to aggregate the effect size (correlation coefficient) followed the Hunter and Schmidt approach [19, 39] . For studies in which the correlation coefficients were not reported other statistical data were used to calculate it such as t-tests using online tools [14, 23, 40] . However, 6 studies in 5 publications were excluded because they did not provide sufficient information Following the Hunter and Schmidt [39] approach coefficients were corrected for measurement errors by dividing by the square root of the reliabilities product [19] . For single item measures the reliability used was 1 [46] . Some studies only provided the lowest Cronbach alphas instead of a full listing and thus this value was used as a conservative estimate (e.g., [14, 25, 26] ). Finally, some studies reported reliabilities in terms of Internal Consistencies Reliabilities (ICR) instead of Cronbach alphas e.g. [16, 47] and thus these values were used since they are interchangeable without any significant deviations. Aggregate effect sizes were then calculated using a weighted mean after correcting for measurement error. We adopt the widely accepted heuristic developed by Cohen [48] regarding correlation effect size (e.g. small = 0.1, medium = 0.25, and large = 0.4), as it is appropriate for making comparisons between independent groups across studies [19] .
Results
Based on the findings (summarized in Table 3 ) we find support for H1 as the aggregate corrected mean effect size is large to very large, where almost 50% of the BI variance can be explained by PE, with a 95% Confidence Interval of 0.677 to 0.733 (similarly, support for H1 holds true when examining the Unconventional and Conventional groups separately). Additionally, the Q statistic is significant at the p<.01 level indicating the heterogeneity of the population and the presence of moderators.
For our hypothesized moderator (P1), we metaanalyzed the conventional technology studies and unconventional technology studies separately and conducted a mean difference t-test (summarized in Table 4) The results show a slight difference in the opposite to hypothesized direction that is not statistically significant. Additionally, it is worth noting that after accounting for TC, both levels of conventionality demonstrated significant population heterogeneity (Q in Table 3 ) indicating the presence of further moderators.
Conclusions and implications
It is apparent in both the hedonic and utilitarian contexts investigated in our analysis that PE has a large to very large effect size on BI. This can guide researchers in future investigations in giving the construct PE the attention it deserves. Additionally, this addresses the conflicting results in the literature regarding the impact of PE on BI by demonstrating an aggregated very large effect size across contexts.
PE is generally overlooked in many contexts especially when adoption is not voluntary [14, 15] , the lack of presence of alternatives (e.g., when the user has no choice but to use the technology) justified this disregard of the importance of enjoyment. However, our findings concerning the lack of support for P1 provide evidence suggesting that PE is an important indicator of BI even in the absence of direct alternatives. For example, an employee might resist the dull technology with a pre-implementation substitute or other manual processes [49] . Thus, it is important to consider such intrinsic motivators in all contexts and even for utilitarian technologies and information systems. Developers and innovators of unconventional technologies should also consider the perceived enjoyment of their potential users of both hedonic and utilitarian systems and technologies.
Limitations and suggestions for future research
Several limitations have to be acknowledged. First, the nature of meta-analysis does not allow for the inclusion of qualitative findings that may be of value, for example two of the identified studies [37, 42] used focus groups to identify the most important factors affecting BI in two different contexts (enterprise networks and e-commerce respectively) and in both cases users highlighted the importance of PE. While this was reflected in the surveys that were designed based on these findings, there is no pragmatic method to include such findings in our analysis. Second, many studies were excluded from our analysis for various reasons including the lack of focus on the PE construct or the lack of sufficient reported information to qualify the study for inclusion. We thus urge researchers, reviewers, and editors of academic journals to highlight the importance of including such results for replication and meta-analytic purposes. Third, the number of studies included in our analysis is not as high as aspired, thus more studies should be included by and identified through contacting researchers and As a final note, we conclude our analysis by noting that our study provides evidence that the established technology acceptance theories are applicable to the realms of unconventional emerging technologies particularly given the lack of significant difference between the effect sizes of PE for both TC levels. Thus, future research can examine other antecedents of BI to assess their applicability in this domain as well. 
